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Abstract
As Tar Sands Oil production increases in Alberta, Canada, oil companies are
exploring options to use a pre-existing pipeline known as the PortlandMontreal Pipeline to transport tar sands oil to Casco Bay, ME. In addition to
the environmental and human health costs associated with the tar sands
extraction process itself, there are potential risks associated with crude oil
pipelines. We used Geographic Information System (GIS) to analyze the
pipeline’s proximity to critical watersheds and conserved lands in Maine. The
results of our study revealed that the pipeline overlaps critical watersheds and
conserved lands, reaffirming the importance of taking a precautionary
approach towards evaluating future pipeline proposals.

Introduction
In the United States, the Pipeline Hazardous Materials Safety Administration
(PHMSA) and the Environmental Protection Agency (EPA) have regulatory
authority over pipelines pursuant to the Pipeline Safety Act (PSA), Clean
Water Act (CWA), and Oil Pollution Act (OPA). According to the National
Wildlife Federation (NWF), current regulations for pipelines are not adequately
protective of the environment, and most states including Maine have no power
to regulate the safety of both interstate and intrastate pipelines (NWF, 2013).
Even when environmental safety precautions are taken, oil spills can cause
contamination of areas that may not have been predicted to be impacted.
Because the extent of any particular oil spill is uncertain it is important to take
a precautionary approach to pipeline regulation.

Data for the Portland-Montreal pipeline, watersheds, and conserved lands all came from the Maine Office of GIS (the pipeline data layer, however, is no longer available).
Because the data included a combination of oil, gas and electricity transmissions lines, we had to use the best available public knowledge to identify the location of
Portland-Montreal Pipeline. A new map of the pipeline was created using Google Earth to fill and digitize the gaps in the existing data (Elliot and Nyhus pers com). This
was done using a visual estimation of the pipeline route based on hand-drawn line received from NRCM (Theberge, 2013). While this map was used as a guideline for
filling in the data gaps in the OTRANs layer, this process may be subject to human error. The watershed data was dissolved by HUC (Hydrologic Unit Code) to create a
data layer that encompassed the major watersheds in Maine. The state of Maine is divided into 21 watersheds (or cataloguing units), each representing part or all of a
drainage basin.
All of the GIS analysis was conducted using ESRI’s ArcGIS software. All data was projected using NAD 1983 UTM Zone 19N. We created a series of buffers set at a
range of distances (100 m, 300 m, 500 m, 700 m, and 900 m) from the pipeline so that we could consider the different potential impacts of an oil spill at various extents
from the pipeline. We then identified the level of overlap between this buffer layer and surrounding watersheds by calculating the area of watersheds that the pipeline goes
through. A new layer was made that highlights the watersheds that overlap with the buffer, revealing the extent of the potential impact on water bodies contained within
each watershed as rivers and streams transport the spilled oil to other areas within that watershed.
A similar procedure was taken to create separate layers depicting intersection between the pipeline buffer and conserved land tracts as well as between the pipeline buffer
and water bodies. Data for conserved lands was dissolved by conservation land name. The total area of conserved lands that intersected the pipeline buffer was
calculated. The water bodies data was also taken from the Maine Office of GIS and dissolved according to name. We calculated the number and area of water bodies
intersecting the pipeline buffer as well as with the pipeline itself to assess the areas immediately at risk in the case of an oil spill.

Results

A recent oil spill in Arkansas in 2013 following the rupture of Exxon’s Pegasus
Pipeline has heightened concern about the increased risk associated with
transporting tar sands oil (Frosch, 2013). While still in the early stages of a
clean-up process that is likely to go on for years, Exxon has so far reclaimed
over 12,000 barrels of oil and water, displacing entire neighborhoods and
impacting near by fishing lake. Additional spills within the past few years have
impacted critical water bodies such as the Kalamazoo River in Michigan and
the Yellowstone River in Montana. Not only have tar sands pipelines, to date,
been more prone to spills, but because of the heavy, viscous nature of this
type of crude oil it is much harder to clean up than conventional oil (NRDC,
2013). Landowners, conservation groups like Natural Resources Council of
Maine (NRCM) and NWF, and former government officials have filed a petition
with the U.S. EPA to place a moratorium on any new or expanded pipeline
projects until new regulations are put in place (NWF, 2013). This group is
specifically requesting stronger regulations for tar sands oil than conventional
crude oil, stronger industry spill response plans, and independent pipeline
inspection and monitoring. Tar sands oil is believed to be more corrosive than
conventional crude oil, and the National Academy of Sciences is currently
reviewing the risk of corrosion of tar sands oil to pipelines (NRDC, 2013).
In our GIS analysis of the Portland-Montreal Pipeline, we assess the areas of
highest vulnerability along the pipeline. We cannot predict the extent of a
potential spill, but we highlight water bodies and parcels of conserved land that
lie in close proximity to the pipeline. The Portland-Montreal pipeline, a 62year-old pipeline, may be vulnerable to spills and leaks, which could threaten
the health of Maine’s environment and natural resources. “Given that oil
transport, a rapidly growing enterprise, is only one of the many stressors that
threaten natural areas, decisions concerning industrial proposals benefit
appreciably from risk analysis” (Service et al. 2012). For this reason,
environmental organizations and other key stakeholders have demanded that
an environmental impact statement be conducted before any further pipeline
plans go through.

Discussion

Methods

Conservation Land
Name
Black Brook Preserve
Goodnow Island
Hay Crossing
Jugtown Plains
Kendall Island
Mahoosucs
Maplebrook Farm
Philbrook Island

Area
(acres)
118
11.55
4.3
3279.05
34.05
229.97
57.61
25.54

Sebago Lake- Jordan
Bay

3.48

Tasseltop Park

• A total of 11 conservation lands overlap with the maximum pipeline
buffer range of 900 m with a total area of 10,365 acres
• 3 conservation lands directly intersect the pipeline path with total
area of 3,627acres
• The pipeline intersects four critical water bodies including the
Androscoggin River and the Sebago Lake Region
• The pipeline overlaps two watersheds in Maine, which we identified
to have Hydrologic Unit Codes of 1040002 and 1060001
• The watersheds intersecting the pipeline comprise a total of
1,931,399 acres of land
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White Mountain
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6566.38
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Our analysis is limited by the current lack of literature on the impact of tar
sands oil spills on the environment, the design of our analysis is limited to
evaluating the potential extent of a pipeline failure on Maine’s environment. It
is known that within the short time period that tar sands bitumen has been
transported through U.S., there have been more pipeline spills than with
conventional crude oil pipelines (NRDC, 2013). The Enbridge pipeline spill in
2010 in Michigan released more than one million gallons of tar sands oil in
Michigan, and after a billion dollars of clean-up efforts, 40 miles of the
Kalamazoo River are still contaminated. In order to prevent more devastating
oil spills like this, the EPA and PHMSA must initiate rulemaking to address
pipeline safety and spill response associated with the transportation of tar
sands crude oil.
The NWF notes that if this project is approved, the Portland-Montreal Pipeline
could be exporting approximately 200,000 barrels of oil per day. If an oil spill
were to occur along this line the extent of oil contamination could be
widespread based on the findings of our analysis. Any spill along the
Portland-Montreal Pipeline could have a serious impact on Maine’s water
resources, and the results of our study show that the pipeline lies in close
proximity to major water bodies, including the Sebago Lake Region and the
Androscoggin River. Our results also reveal that the Androscoggin, Saco, and
Casco Bay watersheds are potentially at most risk given their location relative
to the pipeline. An oil spill could have negative implications for Maine’s public
drinking water supplies and the health of freshwater ecosystems. The Sebago
Lake watershed is the primary drinking water supply for half of Maine’s
residents.
A decision regarding the transport of tar sands oil from Montreal to Casco Bay
should weigh the environmental, health, and socioeconomic repercussions of
an oil spill event as these may not be easily remediated. Precautions should
be taken to ensure that those features that are most sensitive to
contamination are properly protected. If these safety mechanisms are not in
place, then policymakers must delay any further action on this proposal until a
more comprehensive risk assessment is conducted.
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Water Body Name
No Name
No Name
Pleasant River and
Presumpscot River
Mud Ponds
Mud Ponds
Mud Ponds
Mud Ponds

Figure 1: Conserved land parcels in close proximity to the
pipeline. The parcels highlighted in yellow intersect the buffer
layer

Area
(acres)
1.23
2.13
883.88
13.266
42.81
4.46
2.76

Sebago Lake Region

9.82

Sebago Lake Region

0.96

Sebago Lake Outlet
Brook and Sebago
Lake Basin
Panther Pond and
Tenny River
Coffee Pond
Parker Pond
Pleasant Lake
No Name
Papoose Pond
No Name
Songo Pond
No Name
Androscoggin River,
Wild River, Gulf Island
Pond, Little River, and
Coffin Pond
total area:

Source: http://www.visitmaine.net/lakes_region.htm

Conclusion

30358.6

Based on our GIS analysis of the Portland-Montreal Pipeline, we find that there
is a significant amount of critical water resources and preserved land that may
be impacted by a tar sands oil spill. Future research on the environmental
impact of the pipeline would benefit from examining the potential impact on
surrounding communities, wildlife, and the broader landscape. The
repercussions of inland oil spills experienced thus far in the United States
extend beyond the direct impact on the environment; therefore, our research
could be continued to incorporate the multiple dimensions of risk.
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Figure 3: Watersheds and water bodies that intersect
the pipeline
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Figure 2: Watersheds in close proximity to the pipeline. Those
watersheds that are highlighted in yellow intersect the pipeline buffer
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